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Experimental 

Crystal data 

C 15 H 10 Cl 2 N4O 2 
M, = 349.17 
Monoclinic, P%/n 
a = 10.716 (2) A 
b = 8.1112 (18) A 
c = 18.601 (5) A 
/3 = 106.486 (3)° 

Data collection 

Siemens SMART CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.911, T m „ = 0.926 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.114 
S = 1.08 
2733 reflections 



0.042 



V = 1550.3 (6) A 3 
Z = 4 

Mo Ka radiation 
IX = 0.43 mnT 1 
T = 296 K 

0.22 x 0.20 x 0.18 mm 



8106 measured reflections 
2733 independent reflections 
2319 reflections with I > 2a(I) 
R iM = 0.027 



209 parameters 

H-atom parameters constrained 
Ap max = 0.26 e A~ 3 
Apmh> = -0.54 e A~ 3 



In the title compound, C15HKJCI2N4O2, the dichloropyrimidine 
and methoxyphenoxy parts are approximately perpendicular 
[dihedral angle = 89.9 (9)°]. The dihedral angle between the 
two pyrimidine rings is 36.3 (4)° In the crystal, there are no 
hydrogen bonds but the molecules are held together by short 
intermolecular C- ■ -N [3.206 (3) A] contacts and C— H- ■ -it 
interactions. 

Related literature 

For the use of 2,2'-bipyrimidine as a ligand in inorganic and 
organometallic chemistry, see: Fabrice et al. (2008); Hunziker 
& Ludi (1977). It was first synthesized by Bly and Mellon 
(1962) utilizing the Ullmann coupling of 2-bromopyrimidine 
in the presence of metallic copper. 




Table 1 

C— H- • -it interactions (A, °). 



Cg is the centroid of the C9-C14 ring. 



D-H-A 


D-H 


H- ■ A 


D--A 


D-H-A 


Cl-Hl-Cg' 


0.93 


2.87 


3.760 (3) 


161 



Symmetry code: (i) x + ^ —y — \, z + 1. 



Data collection: SMART (Siemens, 1996); cell refinement: SAINT 
(Siemens, 1996); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FL2331). 
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Comment 

2,2'-Bipyrimidine has been used as a ligand in inorganic and organometallic chemistry (Hunziker & Ludi, 1977; Fabrice et 
ah, 2008) and exhibits remarkable stability in acidic medium. It was first synthesized by Bly and Mellon (1962) utilizing 
the Ullmann coupling of 2-bromopyrimidine in the presence of metallic copper. As part of our studies on the synthesis and 
characterization of these compounds, we report here the crystal structure of (I). 

In (I) the dichloropyrimidine and the methoxyphenoxy are approximately perpendicular (dihedral angle of 89.90 (91) °). 
The dihedral angle between the two pyrimidine rings is 36.25 (38)° (Fig. 1). 

The molecules are linked by intermolecular C — H - N , C — H-C and C - N short contacts. C12 — H12 - N4, 
C12-"N4=3.639 (3), H12-N4=2.728 (3), and C12— H12-N4=166.49; C8-N2=3.206 (3); CI— H1-C12, 
Cl-C12=3.725 (3), Hl-C12=2.814 (3), and CI — HI ■■■02=166.14; CIO— H10-C13, C10-C13=3.694 (3)), 
H10"C13=2.886 (3), and C13— H10-C10=146.05. 

Experimental 

A solution of 4,6-Dichloro-5-(2-methoxyphenoxy)-2,2'-bipyrimidine (10 mmol) in 50ml toluene was refluxed for lh with 
stirring then filtered, washed several times with ethanol and dried in vacuo, to produce a powder of the title compound. 
The powder was added to 50ml toluene with stirring until completely dissolved. Finally, colourless crystals suitable for data 
collection were obtained by slow evaporation of the toluene at room temperature. Elemental analysis calculate: Elemental 
analysis: found: C, 51.60; H, 2.89; N, 16.05; calc. for CisH^C^N^: C,51.53; H, 2.93; N, 16.11. 

Refinement 

Data collection-2102 independent reflections but 2101 in Refinement. H atoms on C atoms were positoned geometrically 
and refined using a riding model with C — H = 0.96A and (7i S0 (H) = 1.2{7 eq (C). 

Figures 



Fig. 1. The structure of the title compound (I) showing 50% probability displacement ellips- 
oids and the atom-numbering scheme. 
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Fig. 2. Crystal packing of (I) showing the short contacts interactions as dashed lines. 



4,6-Dichloro-5-(2-methoxyphenoxy)-2,2'-bipyrimidine 



Crystal data 




Ci 5 H 10 Cl2N4O2 


^(000) = 712 


M r = 349.17 


D x = 1.496 MgrrT 3 


Monoclinic, P2\ln 


Mo Ka radiation, X = 0.71073 A 


a = 10.716 (2) A 


Cell parameters from 3720 reflections 


/? = 8.1112 (18) A 


6 = 2.6-27.4° 


c= 18.601 (5) A 


H = 0.43 mm -1 


(3= 106.486 (3)° 


T=296K 


V= 1550.3 (6) A 3 


Block, colourless 


Z=4 


0.22 x 0.20 x 0.18 mm 



Data collection 



Bruker SMART CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.9 ll,r max = 0.926 
8106 measured reflections 



2733 independent reflections 

23 1 9 reflections with I>2a(I) 
« fat = 0.027 



= -12— *12 
/ = -22^16 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.042 
wR(F 2 ) = 0.114 
S= 1.08 

2733 reflections 
209 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 0 2 ) + (0.0522P) 2 + 0.7172P] 

where P = (F 0 2 + 2F 2 )/3 

(A/a) max = 0.001 

Apmax = 0.26 e A~ 3 
Ap m i„ = -0.54 e A~ 3 
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Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C8 — C6 — Clz 


1 1 n i £. p. n\ 
liy.i6 (1 /) 


pi pi pi 
C i — Cz — C 1 


1111 /i\ 
11 / .I (2) 


PI PI TJ1 

Ci — Cz — H2 


111 A 

121 .4 


p| PI Ul 

CI — Cz — H2 


111 A 

121 .4 


PI PI C U| c A 

U2 — C 1 5 — ti 1 5 A 


1 nn c 

ioy.5 


p.1 pi C TI] CD 

U2 — C 1 5 — rl 1 5ri 


1 no c 

iuy.5 


Ul C A PIC ul CD 

ti 1 5 A — C 1 5 — ti 1 5B 


1 nn c 

ioy.5 


PI PI C Ul CP 

Uz — C 1 5 — ti 1 5C 


1 nn c 

ioy.5 


U1CA P1C u 1 CP 

ti 1 5 A — C 1 5 — ti 1 5C 


1 nn c 

ioy.5 


in rn pic TTicp 
H 1 5 is — C 1 5 — H 1 5C 


109.5 


pn p 1 n p 1 1 
cy — C 1 U — C 1 1 


1 1 n i /i\ 
119./ (2) 


pn pin uin 
cy — C 1 0 — ti 1 0 


1 in 1 
120.1 


pii pin uin 
Cll — CIO — H10 


1 in 1 
120.1 


pii P11 pin 
Clz — Cll — CIO 


1 1 n o /i\ 
liy.8 (2) 


P11 P11 U11 

Clz — Cll — nil 


1 in 1 
120.1 


pin P11 uii 
CIO — Cll — nil 


1 in 1 
120.1 


MO PI PO 

JNz — Ci — tz 


1 11 1 fl~\ 
1 22. j (2 ) 


Ml PI Ul 

JNz — CI — Hi 


1 1 o o 
118.8 


pi pi ui 
Cz — Ci — Hi 


1 1 o o 

118.8 


Nl— C7— C8 


123.9 (2) 


Nl— C7— Cll 


116.80(18) 


C8— C7— Cll 


119.30 (16) 


N4— CI— C2 


122.6 (2) 


N4— CI— HI 


118.7 


C2— CI— HI 


118.7 



Hydrogen-bond geometry (A, °) 

Cg is the centroid of the C9-C14 ring. 

D—H-A D — H H-A D—A D—H-A 

Cl—Hl-Cg 1 0.93 2.87 3.760 (3) 161 

Symmetry codes: (i) x+1/2, ->>-l/2, z+1/2. 
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